Power consumption is an important goal for many applications, expecially when the power can be wasted doing nothing. Video surveillance is one of this application where the camera can be on for long period without "see" nothing. For this reason several power management techniques were carried out in order to reduce the activities of the camera when it is not needed. In this work we focus on surveillance applications performed through Video Surveillance Camera (VSC) that are not permanently active, but need to be properly "woken-up", by specific ultra Low Power wireless Sensor Nodes (LPSN) able to monitor continuously the area. named. The LPSN are equipped by Piezoelectric "Passive" Infrared (PIR) sensors to detect the movement, thus they have a specific transmission range (to wirelessly send the "wake-up" messages to the camera sensor device) and a sensing range to detect events of interest (i.e. a man that crosses a specific area). Different deployments may highly impact not only in terms of events detectable, but also in terms of the number of VDS that can be woken-up. In this work, we propose a neural/genetic algorithm, that tries to compute the best deployment of the LPSN, based on two weight factors that "prioritize" the first objective, that is the number of VSC that can be woken-up or the second objective, namely the events detectable. The two objectives can be opposite and based on the different values assigned to the weight factors, different deployments can be obtained. The performance evaluation is realized through a simulation tool and we will show the effectiveness of our approach to reach very effective deployments in different scenarios.
Introduction
In the last few years, a significant effort has been made in the context of wireless networks, by effectively exploiting their ability to monitor real-world phenomena This work has been partially supported by a grant from CPER Nord-Pas-de-Calais/FEDER Campus Intelligence Ambiante and by the FP7 VITAL project. [2], [4] . The applications involving wireless sensor networks are several and with different features, but one common factor of many applications, is the energyconstrained aspect of battery-powered devices. Normally, the wireless networks based on battery-powered devices, are mostly influenced by an effective and valid deployment of the nodes in the space. Deployment is concerned with setting up an operational heterogeneous wireless network in a real-world environment. Usually, the realization of an effective deployment is a labor-intensive and cumbersome task. Since energy is a limited and very precious resource, the extension of the lifetime of a battery-powered nodes network has to be addressed from different levels: 1) at the device level, by considering circuits with specific features; 2) at the network level, by implementing effective medium access solutions [12] , routing protocols, deployments etc. IIn this work we try to devise a solution that combines an effective deployment of specific ultra low power wireless sensors nodes with LPSN sensors for monitoring objects' movements of specific areas. Specifically, LPSN nodes [6] are able to sense motion. Since VSC are energy-expensive nodes, it would be useful, for surveillance purpose [9], to wake-up video-camera [10] if and only if there is an interesting event that occurs (i.e. human being presence detected). In order to increase the "detectable" area, namely the zone where the events of interest can occur, and realize the maximum connected VSC nodes with the sensors (each VSC has to be connected to at least a LPSN sensor in order to be woken-up), we propose a neural/genetic approach. Neural/genetic approaches can be very effective for the solution of multi-objective problem as shown in [11] . This algorithm has the capability to consider in a synergistic way two "opposite" objectives. Usually, the greater is the area to be covered, the smaller is the number of VSC that are connected with at least a LPSN node. In order to take into account the two goals in a simultaneous way, two weight factors are introduced that give a kind of priority to the objectives. The rest of the paper is organized as follows. Section 2 describes the problem we claim to resolve and the specific scenario considered. Section 3 presents the neural network exploited by each node to self-compute its best position. Section 4 describes the genetic algorithm used as training phase for the neural network. Section 5 presents the simulation results in different scenarios. Finally, we conclude this work in Section 6.
Reference Model and Problem Formulation
In this section, we will describe the specific characteristics of the LPSN sensors and the deployment problem. As described in [1] and [8], the Pyroelectric passive InfraRed (PIR) nodes, can be used as a trigger to wake-up a node from "sleep" mode to a power-hungry video capture mode. LPSN sensors are exploited in this specific context for event detection purpose [13] , [14] . Specifically, they allow to sense motion and are able to detect if a human being is moving in or out of the sensor range. In the Figure 1 , we show the architecture of LPSN nodes considered in this work. The hardware architecture is divided into three modules, powered by a single source:
